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Abstract. The amount of information involved in any construction project and the necessity of 
control of time, cost and waste, has established Building Information Modelling (BIM) as an 
integral part of construction sector towards achieving adequate communication of information 
among various parties involved in construction projects. Moreover, it can be considered as a 
valuable tool for the optimum selection of materials, systems and design decisions, regarding not 
only the improve of a structure’s performance, but also in terms of reducing its carbon footprint 
during its life cycle. The study attempts to present the integration of BIM into the national 
legislation of European Member States, with a special focus on the energy related aspects of 
BIM analysis. This study performs an overview of the introduction of BIM into different aspects 
and requirements of the EU Member States building practices, through a comprehensive 
literature and legislation review of relative legislative documents of the construction sector. 
According to the findings of this overview study, the concept of BIM has already been 
incorporated in many aspects of the Acquis of EU Member States, which is recognized as a 
valuable tool to be exploited by the construction sector, however there is still room for 
development in this area. The study has revealed that especially in the energy assessment of the 
built environment, BIM applications are still lacking from the European Legislation. Examples 
and good practices of employing BIM for the implementation of the European Energy targets in 
the building sector are also presented and discussed. The findings of this study aim to shed light 
on the needs and requirements in the field of BIM development for the construction sector, as 
well as to indicate gaps and weaknesses of the European Member States Acquis towards 
harmonizing with BIM practices. 
1. Introduction 
The necessity of reducing the global energy consumption led the European Union to the introduction of 
several relative policies and directives, with the objective of a gradual improvement of the energy 
performance of buildings and the reduction of energy consumption. Since the adoption of the Energy 
Performance of Buildings Directive (EPBD) several developments had been implemented towards the 
European Union member States, applying significant energy saving measures on new and existing 
buildings but with lower intensity and magnitude in south Europe. Furthermore, the implementation of 
the EPBD and its effectiveness is still under discussion in some cases, one such being the buildings 
occupied by social housing recipients. 
During conventional design, using two-dimensional software, a lack of interconnection and integration 
of multi-discipline designers could possibly exist, requiring careful collaboration between the team 
members. Computational models such as Building Information Modelling is capable to minimize 
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possible issues during information exchange, since it supports data collaboration, but it can also form a 
key aspect in the analysis and approximation of the energy consumption of new or existing dwellings. 
A BIM tool can be employed not only for the estimation of accurate building information and estimate 
quantities of materials and elements but is also capable in projecting the energy performance of buildings 
and the comparison of improvements. [1] 
Following the rapid shifts of the construction industry from traditional design approach towards 
digitalisation, the need for development and definition of standards for BIM is emerging. The lack of 
standardized procedures and common methodologies has aroused a common misunderstanding of how 
BIM related procedures in the implementation of a project are defined. Standardization bodies aim to 
build a common framework that should be consistently fulfilled on a project for it to be considered as a 
‘’BIM project’’. [2] 
This study aims to Overview of BIM integration into the Construction Sector in European Member 
States and European Union Acquis. The study discussed on the recent advancements in the field of BIM 
standardisation. The level of integration of BIM in the individual policies of 11 EU member states and 
Norway are presented The study delivers concentrated tabulated information which is anticipated to 
support the understanding of the scientific community and the BIM experts with regard to the gaps and 
needs in the development of the technique, as well as legal framework that needs to be developed and 
drafted.  
2. Recent advancements in BIM Standardization 
The leading standardization bodies regarding BIM is the "International Organization for 
Standardization" (committee ISO/TC 59/SC) [3], and at European level the "European Committee for 
Standardization" (committee CEN/TC 442) [4]. To transpose the already published International 
Standards (ISO/TC 59/SC) into European Level, the European Standardization body CEN, formed a 
technical committee 442 which aims to develop a structured set of standards, specifications and reports 
which specify methodologies to define, describe, exchange, monitor, record and securely handle asset 
data, semantics and processes with links to geospatial and other external data. In Table 1 the published 
standards under the direct responsibility of ISO/TC 59/SC and CEN/TC 442 committees are 
summarized. 
The German Institute for Standardization (DIN) founded a committee (NA 005-01-39 AA) [5] "Building 
Information Modelling", to represent Germany in European and international standardization. The DIN 
Standards Committee and its working groups are in line with ISO activities and CEN level with 
subordinate working groups, with national experts working on strategy, data exchange, BIM information 
management and data structures for BIM catalogues. In addition, a VDI (VDI 2552) [6] coordination 
group BIM was founded in 2014 at the Association of German Engineers, responsible to coordinate the 
contents in order to enable a consistent set of standards for the committees working in parallel. 
buildingSMART is the founder of Industry Foundation Classes (IFC) [7], a platform neutral, open file 
format specification which enables the exchange and sharing of data among various BIM software. Their 
role is to facilitate interoperability of data in the construction industry by using a common collaborating 
format in the BIM based projects. The IFC was taken a valuable role in BIM standardization. Industry. 
Foundation Classes (IFC2x) Platform Specification became ISO standard since 2005 and IFC4x release 
concerning data sharing in the construction and facility management industries since 2013 [8].  
Netherlands already has experience with open standards, as seen with the Dutch Information Exchange 
Standards (VISI) in the Netherlands and the new BIM Loket [9]. The Building Information Counsel 
(BIR) ensures national standards and alignments within the Dutch construction industry while VISI is 
used internationally as it is included as Part 2 (Interaction Framework) of the ISO standard, Building 
Information Models — Information Delivery Manual [10]. 
The Standardization Committee AEN / CTN 41 / SC13 was established by the Spanish Association for 
Standardization and Certification, AENOR which is responsible for the organization of information 
models relating to construction and civil engineering [11]. 
The Austrian Standards Institute has already developed standards for the technical implementation of 
BIM. The ÖNORMs of the A 6241 series has been valid since 2015 [12]. The ÖNORM A 6241-1 (BIM 
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Level 2) [13], which replaced the ÖNORM A 6240-4 [14], has been extended in the detailed and 
executive design stages, and corrected in the lack of definitions. The ÖNORM A 6241-2 (BIM Level 3) 
includes all the requirements for the BIM Level 3 (iBIM) [15]. These standards take into account all 
aspects of BIM technology and provide them dynamically to the project stakeholders for the software 
products they use, using novel digital building components. 
The British Standards Institution (BSI) held various BIM activities and published series of standards 
towards achieving Level 2 BIM implementation. The PAS 1192 series of standards, established a 
collaborative framework for achieving BIM Level 2, which is currently used in UK [16]. However, these 
standards will be replaced by the new international standards EN ISO 19650 series by 2020 [17] The 
COBie standard has also been picked up by the UK BIM task group and one of the key deliveries for 
level 2 BIM. There is a British Standard specifically dedicated to COBie (BS 1192-4:2014 Collaborative 
production of information Part 4: Fulfilling employer's information exchange requirements using COBie 
- Code of practice) [18]. 
In Czech Republic, a technical standardization committee called TNK 152 – Organization of 
Information on Buildings and Information Modelling of Buildings (BIM) started work in 2016 to 
elaborate upon BIM methodology standards, and is responsible of creating, publishing, issuing and 
distribution of standards [19]. 
3. Overview of BIM integration into EU member states legislation 
The EU BIM Task Group was founded in January 2016 by the European commission, as a respond to 
the growing challenges of the wider introduction of BIM. This pan-European collaboration rapidly grew 
to include 23 countries in Europe. The objective is to bring together national efforts into a common and 
aligned European approach to develop a world-class digital construction sector [20]. Under this 
framework, the EU BIM Task Group has released a handbook that aims to drive the public sector 
adoption of BIM across Europe. The book has collated public sector expertise from infrastructure and 
public estate owners, public clients and policy makers from different nations across the continent. This 
initiative expected to encourage a wider introduction of BIM in response to the growing challenges faced 
by governments across Europe and public clients to stimulate economic growth and competitiveness 
whilst delivering value for public money. It also demonstrates the importance for coordinated public 
sector action across both European and national levels to drive towards this vision forward [21].  
The down to country level integration of BIM into the national legislation of European Member States, 
is presented in this section. As shown, some countries are more advanced in BIM adoption in national 
legislation, such as: UK, Finland, Sweden, Netherlands, and Norway. The countries with limited BIM 
adoption have already set their national roadmap and/or are actively working in BIM standardization 
procedures. These countries are: France, Italy, Germany, Spain, Austria and Denmark. Similarly, the 
countries with the lowest or premature adoption are considered to be: Czech Republic, Lithuania, Cyprus 
and Greece. 
3.1 France 
As of 2017, BIM is mandated in France, after the government declared a development project that would 
build 500,000 houses using BIM and allocated a 20-million-euro budget for this digital transition. The 
initiative was a part of the French government’s national strategy for digitising the construction industry 
called ‘Plan for the digital transition in the building industry’ or PTNB [22]. In April 2017, the official 
French standardization roadmap published also as part of the National plan, aimed to improve 
information exchange processes and build the principle framework for facilitating reliable data 
exchanges throughout the life cycle of built asset [23]. On January 2019 the Minister of Territorial 
Cohesion and Relations with Local Authorities, agreed with the construction sector the initiative Plan 
BIM 2022, which aims to accelerate digital transformation in construction by providing professionals 
with new methods to facilitate and improve the construction of buildings. The State is anticipated to 
immobilize € 10 million under this plan [24][25]. 
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3.2 Finland 
Finland is considered to be a pioneer in the integration of BIM technologies into its constructions sector. 
The scale of the construction industry in Finland is well trusted by the stakeholders, and standard system 
is open. All these parameters result to a perfect environment for BIM applications. As of 2007, Finland’s 
state property services agency and Senate Properties, mandated that any design software needed to pass 
Industry Foundation Class (IFC) Certification [26]. In addition, Senate Properties published a series of 
project requirements, detailing guidelines for modelling requirements. This series of requirements is 
called Common BIM Requirement (COBIM) [27]. There have been 13 releases to date covering targets 
for new construction and renovation, as well as the use and facility management of buildings [28]. 
Similarly, the InfraBIM requirements were published on May 2015 by buildingSMART Finland, aiming 
to speed up the digitalisation of the infrastructure sector [29]. Talo 2000 the national classification 
system, which was created in collaboration with various construction industry players, forms the 
foundation for the exchange of construction information for all parties [30]. 
3.3 Sweden 
In Sweden, the level of BIM adoption is so high that best practices have emerged even in the absence of 
governmental guidelines. Sweden reached the leading status of using BIM to design and build large 
complex infrastructure projects. The initiative was taken by Public organizations like the Swedish 
Transport Administration (STA) which announced the use of BIM for all investment projects since 2015. 
STA lunched the BIM implementation project, in which they used BIM in some big and complex 
infrastructure projects, such as the Stockholm Bypass and the Röfors Bridge, for demonstration and 
educational purposes [31][32]. The BIM Alliance was formed in 2014 and has approximately 180 
companies and organizations responsible for promoting implementation, management and development 
of common open standards, processes, methods and tools [33]. Moreover, CoClass classification has 
been lunched in order to improve the communication and information throughout the building life cycle. 
The new classification will eventually replace the previous BSAB 96 which does not support the entire 
project lifecycle and is not in compliance with the latest standards of the construction sector [34].  
3.4 Netherlands 
In the Netherlands, even though no official legislation is in place, BIM is required in many projects by 
clients. BIM in the country is both public and private sector driven. It is already frequently used by 
major players in the construction sector, such as infra managers (e.g. ProRail), the Directorate-General 
for Public Works and Water Management (Rijkswaterstaat) and the Central Government Real Estate 
Agency (Rijksvastgoedbedrijf) [32]. A number of open protocols (or standards) are currently in use, to 
support the concept of BIM exchange and shared data [46]. The Dutch Ministry of Infrastructure and 
the Environment set a 2012-2014 BIM-program with a budget of 12 million euro to involve research 
institute and stakeholders in developing BIM for the Netherlands. Similarly, a two-year study was 
launched in May 2014 by the University of Twente, to research on the level of maturity of organisations 
using BIM and to identify the best collaboration and BIM practices in Dutch construction and 
engineering [47]. 
3.5 Italy 
In Italy, the level of the overall BIM proficiency is considered to be still basic. The Italian Ministry of 
Infrastructure issued a multi-year plan decree, stating that all public projects have to be realized with 
BIM from 2022 onwards. For large projects with a price over €100 million, BIM will be required starting 
from 2019. For 2019-2021, the mandate will be extended to other projects, following a criterion of 
complexity of works rather than value. It will apply to public buildings such as police, fire stations, 
hospitals and other highly exploited buildings that have to comply with special safety standards. From 
2022 the use of BIM will be mandatory for all public projects, except for those who don’t require high 
safety measures [48][49]. Additionally, an Italian norm is being developed: the UNI 11337 (Normativa 
UNI 11337). Different parts of this standard have already been published, providing guidelines and a 
framework for managing digital information processes. 
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3.6 Germany 
The BIM adoption progress in Germany is moderate, compared to other European countries. The 
Ministry of transport and Digital infrastructure collaboratively with the private sector, developed the 
action plan 2015/2020 with the objective to implement and disseminate BIM in Germany in 3 phases. 
Following a preparatory phase until 2017 and a pilot phase until 2020, BIM will be applied to all new 
projects of the Federal Ministry of Transport and Digital Infrastructure from 2020 onwards [50].  
3.7 Spain 
Spain recently mandated the use of BIM, however there were some pioneering experiences of 
implementation of BIM by institutions and public administrations since 2009. buildingSMART Spain 
was founded in 2012 by a group of organizations, responsible to promote the use of BIM and the creation 
of a standardized framework. As such, in 2014 buildingSMART Spain published the first BIM 
guidelines in Spanish called the UBIM guidelines. In 2015, a roadmap was introduced by esBIM Spanish 
Commission, by the Ministry of Infrastructures [51]. From 2018, BIM is mandatory in public 
infrastructure facilities over €2 million, in the design and the construction phases. For 2020, an 
innovation plan for infrastructure and Transport (2018-2020) was also launched, which analyses the use 
of BIM in airports, train stations, harbours and linear infrastructures, including some pilot projects. In 
Catalonia the Build the Future Commission, composed of public and private entities, has been working 
for a collaborative implantation of BIM since 2015. In 2017 this commission adopted IFC standards for 
spreading BIM processes in all phases of the construction process. [52][53]. 
3.8 Czech Republic 
Although the level of BIM adoption in the Czech Republic is still premature, on September 2017, the 
Decree no. 682 was approved concerning the Concept of Implementation of the BIM Method in the 
Czech Republic [54]. The Ministry of Industry and Trade took the initiative as the guarantor for the 
implementation of BIM in the Czech Republic in cooperation with the BIM Expert Board and the State 
Transport Infrastructure Fund. The concept contains a BIM Schedule for the phasing-in of BIM in the 
years 2018-2027, including recommended measures so as to use this method in a routine and efficient 
manner. In 2022, it is planned to impose the obligation of BIM for public procurement over-capacity 
public works contracts [55]. 
3.9 United Kingdom 
The United Kingdom is one of the leading countries in BIM. The Government Construction Strategy 
(GCS 2016-20) which was published in May 2011, demanded the goal of Level 2 BIM for all public 
sector projects by 2016 [56]. The UK Government BIM Task Group has been leading the UK national 
process of change by developing BIM standards and promoting their use in the UK construction 
industry. The bridge to clients and the ongoing operational maintenance of assets was set up as the 
Government Soft Landing program [57]. In addition, many non-profit organizations in the United 
Kingdom such as the British Standards Institution (BSI) and the AEC-UK Committee released BIM 
standards. AEC-UK published several BIM protocols for different software platforms to guide 
architects, engineers and construction professionals in the UK. Uniclass 2015, the classification system 
for all sectors of the UK construction industry has been restructured and redeveloped by the National 
Building Specification, (a UK-based system of construction specification) in accordance with ISO 
12006-2 to provide a comprehensive system suitable for use by the entire industry, including the 
infrastructure, landscape, and engineering services as well as the building sector, and for all stages in a 
project life cycle. Uniclass 2015 provides a means of structuring project information essential for the 
adoption of BIM Level 2 [58]. 
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3.10 Denmark 
Denmark is seen as an early adopter in BIM, Virtual Design and Construction (VDC) and prefabrication. 
As of 2007, the Ministry of Climate, Energy and Buildings mandated that its Danish state clients such 
as Palaces and Properties Agency, the Danish University Property Agency and the Defence Construction 
Service required to employ BIM for their major projects. In 2013, the parliament established open BIM 
as mandatory in state, regional, municipality, and social housing projects with a price of over 2.7 million 
euro. In 2014, cuneco developed and implement one of the most advanced construction classification 
systems CCS (cuneco classification system) which replaced the current Danish construction 
classification (Dansk Bygge Klassifikation, DBK) [32][59]. 
3.11 Lithuania  
Currently Lithuania, there are no legislation concerning BIM. As a main driver of the digitalization 
process in Lithuania, the public body ‘Digital Construction’ was established in 2014 by 13 construction 
related associations. Lithuania announced that from July 2020, BIM will become mandatory in public 
procurements, but at the moment there is nofurther information about the requirements and define 
criteria. In 2018, by the initiative of Ministry of Environment of the Republic of Lithuania a project 
BIM-LT has been started in order to develop national standards, classification system, contract templates 
and rules for public procurements, methodology for monitoring BIM development progress. An 
international conference “Skaitmeninė statyba” (Digital Construction) has been held annually since 
2012 [60]. 
3.12 Norway 
The state of Norway, although not an EU member, is one of the early BIM adopters, with BIM standards 
and requirements for public sector currently in place. Norway has also been an active partner in the 
development of the openBIM standards and has worked with the 3D part of BIM on public projects 
since 2010. At this year, the Norwegian government stated its commitment to BIM adoption. As a 
consequence, the public sector bodies released their roadmap towards BIM adoption. The Norwegian 
Directorate of Public Construction and Property Statsbygg mandated the use of BIM for all of their 
projects, using BIM models based on IFC and IFD [26]. Statsbygg released the “BIM Manual”, in order 
to describe its requirements for IFC-compatible BIM. The manual was initially drafted in 2008 and the 
current version 1.2.1 (SBM) was released in 2013 [61]. Furthermore, the Norwegian Homebuilders 
Association issued a BIM Manual, among other industry guidelines [62]. This manual aims to give a 
practical aid for the use of BIM for project planning for residential dwellings and summarizes a general 
modelling methodology of various software tools. This manual focuses on four main areas: energy 
simulations, cost calculation, ventilation, and roof trusses. 
 
4 Conclusions 
The purpose of this study was the implementation of an overview of the state of integration of BIM into 
EU member states legislation. The overview revealed the following. 
 The integration of BIM into national legislation of European Member States construction sector 
has progressed significantly during the past decade. However, integration level differs among 
the countries and more work of policymakers, construction related associations and research 
institutions is needed to harmonize BIM practices over European Member States. 
 In the majority of European Member States BIM technologies are required in a large-scale 
public and infrastructure projects with prices significantly higher than a million euros. 
 Existing legislation focuses on the improvement of common BIM concepts, classification 
systems, processes rules, methodologies, information exchange among various stakeholders and 
information management. 
 The lack of BIM and energy assessment of the built environment integration in European 
legislation requires further research. 
 
SBE19 Thessaloniki
IOP Conf. Series: Earth and Environmental Science 410 (2020) 012073
IOP Publishing
doi:10.1088/1755-1315/410/1/012073
8
Ta
bl
e 2
 B
IM
 S
ta
nd
ar
ds
 
an
d 
In
iti
at
iv
es
 o
f E
U
 co
u
n
tr
ie
s 
C
ou
nt
ry
 
O
rg
an
iz
at
io
n 
Y
ea
r 
St
an
da
rd
/I
ni
tia
tiv
e 
St
an
da
rd
iz
at
io
n 
or
/a
nd
 P
ol
ic
y 
In
iti
at
iv
e 
Fr
an
ce
 
M
in
ist
er
 o
f T
er
rit
or
ia
l C
oh
es
io
n 
20
19
 - 
20
21
 
In
iti
at
iv
e 
 
P
la
n
 B
IM
 2
0
2
2
: 
€
 1
0
 m
il
li
o
n
 u
n
ti
l 
2
0
2
1
 t
o
 a
cc
el
er
at
e 
d
ig
it
al
 t
ra
n
sf
o
rm
at
io
n
 i
n
 
co
n
st
ru
ct
io
n 
se
ct
or
 
Fr
en
ch
 g
ov
er
nm
en
t 
20
14
-
20
17
 
In
iti
at
iv
e 
 
N
at
io
n
al
 s
tr
at
eg
y
 ‘
P
la
n
 f
o
r 
th
e 
d
ig
it
al
 t
ra
n
si
ti
o
n
 i
n
 t
h
e 
b
u
il
d
in
g
 i
n
d
u
st
ry
’ 
m
an
d
at
e 
B
IM
 2
0
1
7
 o
n
w
ar
d
s.
 B
u
d
g
et
 €
 2
0
 m
il
li
o
n
 t
o
 b
u
il
d
 5
0
0
,0
0
0
 h
o
u
se
s 
u
sin
g 
BI
M
 b
y 
20
17
 
PP
B
IM
 st
an
da
rd
iz
at
io
n 
co
m
m
itt
ee
  
20
14
 
St
an
da
rd
 
 
X
P 
P0
7-
15
0:
 D
ef
in
iti
on
 an
d 
m
an
ag
em
en
t o
f c
o
n
st
ru
ct
io
n 
pr
od
uc
t p
ro
pe
rti
es
 
Fi
nl
an
d 
bu
ild
in
gS
M
A
RT
 F
in
la
nd
 
20
15
 
St
an
da
rd
 
 
Co
m
m
on
 In
fra
BI
M
 R
eq
ui
re
m
en
ts 
(Y
IV
) 
Se
na
te
 P
ro
pe
rti
es
 
20
12
 
St
an
da
rd
 
 
Co
m
m
on
 B
IM
 R
eq
ui
re
m
en
ts 
(C
O
BI
M
) 
20
07
 
In
iti
at
iv
e 
 
m
an
da
te
d 
sin
ce
 2
00
7 
fo
r a
ll 
de
sig
n 
so
ftw
ar
e 
pa
ck
ag
es
 to
 p
as
s I
nd
us
try
 
Fo
un
da
tio
n 
Cl
as
s 
(IF
C)
 C
ert
ifi
ca
tio
n 
H
ou
se
 2
00
0 
Co
m
m
itt
ee
 
 
St
an
da
rd
 
 
Ta
lo
 2
00
0,
 F
in
ni
sh
 B
ui
ld
in
g 
Cl
as
sif
ic
at
io
n 
Sy
st
em
 
N
or
w
ay
 
N
or
w
eg
ia
n 
H
om
eb
ui
ld
er
s A
ss
oc
ia
tio
n 
20
11
 
St
an
da
rd
 
 
B
IM
 M
an
ua
l V
er
sio
n 
1.
0 
Ci
vi
l S
ta
te
 C
lie
nt
 S
ta
tb
yg
g 
20
13
 
St
an
da
rd
 
 
“B
IM
 M
an
u
al
”:
 B
u
il
d
in
g
 In
fo
rm
at
io
n 
M
od
el
lin
g 
M
an
ua
l v
1.
2.
1 
20
11
 
St
an
da
rd
 
 
“B
IM
 M
an
u
al
”:
 B
u
il
d
in
g
 I
n
fo
rm
at
io
n
 M
o
d
el
li
n
g
 M
an
u
al
 v
1
.2
 
20
10
 
In
iti
at
iv
e 
 
B
IM
 m
an
da
te
d 
fo
r 
th
e 
lif
ec
yc
le
 o
f t
he
ir 
bu
ild
in
gs
. 
 
A
ll 
St
at
by
gg
 p
ro
jec
t u
sin
g I
FC
/IF
D
 b
as
ed
 B
IM
  
20
09
 
St
an
da
rd
 
 
“B
IM
 M
an
u
al
”:
 B
u
il
d
in
g
 I
n
fo
rm
at
io
n
 M
o
d
el
li
n
g
 M
an
u
al
 v
1
.1
 
20
08
 
St
an
da
rd
 
 
“B
IM
 M
an
u
al
”:
 B
u
il
d
in
g
 I
n
fo
rm
at
io
n
 M
o
d
el
li
n
g
 M
an
u
al
 v
1
 
Sw
ed
en
 
Sw
ed
ish
 b
ui
ld
in
g 
Ce
nt
re
 
20
16
 - 
St
an
da
rd
 
 
Co
Cl
as
s S
w
ed
ish
 c
la
ss
ifi
ca
tio
n 
sy
st
em
 fo
r t
he
 b
ui
lt 
en
vi
ro
nm
en
t. 
Sw
ed
ish
 T
ra
ns
po
rt
 A
dm
in
ist
ra
tio
n
 (S
TA
) 
20
15
 
In
iti
at
iv
e 
 
U
se
 o
f B
IM
 fr
om
 2
01
5,
 fo
r a
ll 
in
ve
stm
en
t p
ro
jec
ts.
 
N
et
he
rla
nd
s 
Th
e 
BI
M
 L
ok
et
 F
ou
nd
at
io
n 
20
15
 
In
iti
at
iv
e 
 
ce
n
tr
al
 in
fo
rm
at
io
n 
po
rta
l f
or
 
o
pe
n 
BI
M
 st
an
da
rd
s  
D
ut
ch
 M
in
ist
ry
 
o
f I
nf
ra
str
uc
tu
re
 a
n
d 
th
e 
En
vi
ro
nm
en
t 
20
12
-
20
14
 
In
iti
at
iv
e 
 
B
IM
-p
ro
gr
am
 w
ith
 a
 b
ud
ge
t o
f 1
2 
m
ill
io
n
 
eu
ro
 
to
 in
vo
lv
e 
re
se
ar
ch
 in
sti
tu
te
 
an
d 
sta
ke
ho
ld
er
s 
in
 d
ev
el
op
in
g 
BI
M
 fo
r t
he
 N
et
he
rla
nd
s 
G
ov
er
nm
en
t B
ui
ld
in
gs
 A
ge
nc
y 
(R
ijk
sge
bo
uw
en
di
en
st)
 
20
13
 
St
an
da
rd
 
 
R
gd
 B
IM
 N
or
m
 v
1.
1 
20
12
 
St
an
da
rd
 
 
R
gd
 B
IM
 N
or
m
 v
1 
20
11
 
In
iti
at
iv
e 
 
m
an
da
te
d 
th
e 
us
e 
of
 B
IM
 
in
 2
01
1 
fo
r b
ui
ld
in
g 
pr
o
jec
ts 
wi
th 
7,0
00
,0
00
 sq
ua
re
 
m
et
er
s 
Ita
ly
 
M
in
ist
ry
 
o
f I
nf
ra
st
ru
ct
ur
e 
20
19
-
20
21
 
In
iti
at
iv
e 
 
B
IM
 m
an
da
te
 fo
r l
ar
ge
 p
ro
jec
ts 
wi
th 
a p
ric
e 
o
v
er
 1
00
 m
ill
io
n 
fro
m
 2
01
9 
 
Fr
om
 
20
22
 th
e 
us
e 
o
f B
IM
 w
ill
 b
e 
m
an
da
to
ry
 
fo
r a
ll 
pu
bl
ic
 p
ro
jec
ts 
Ita
lia
n 
N
at
io
na
l U
ni
fic
at
io
n 
Bo
dy
 
(U
NI
) 
20
18
 
St
an
da
rd
 
 
U
N
I 
11
33
7-
7:
20
18
: 
Bu
ild
in
g 
an
d 
ci
vi
l 
en
gi
ne
er
in
g 
w
o
rk
s 
-
 
D
ig
ita
l 
m
an
ag
em
en
t 
of
 
th
e 
in
fo
rm
at
iv
e 
pr
oc
es
se
s 
-
 
Pa
rt
 7
: 
K
no
w
le
dg
e,
 s
ki
ll 
an
d 
co
m
pe
te
nc
e 
re
qu
ire
m
en
ts 
o
f b
ui
ld
in
g 
in
fo
rm
at
io
n 
m
o
de
lli
ng
 
pr
of
ile
s 
20
17
 
St
an
da
rd
 
 
U
N
I 1
13
37
-1
:2
01
7 
:b
ui
ld
in
g 
an
d 
ci
vi
l e
n
gi
ne
er
in
g 
w
o
rk
s -
 
D
ig
ita
l 
m
an
ag
em
en
t o
f t
he
 in
fo
rm
at
iv
e 
pr
oc
es
se
s -
 
Pa
rt 
1:
 M
od
el
s, 
do
cu
m
en
ts 
an
d 
in
fo
rm
at
iv
e 
ob
jec
ts 
for
 pr
o
du
ct
s a
n
d 
pr
oc
es
se
s 
20
09
 
St
an
da
rd
 
 
U
N
I 1
13
37
:2
00
9:
 B
ui
ld
in
g 
an
d 
ci
vi
l e
ng
in
ee
rin
g 
w
o
rk
s -
 
Co
di
fic
at
io
n 
cr
ite
ria
 
fo
r c
on
str
uc
tio
n 
pr
od
uc
ts 
an
d 
w
or
ks
, a
ct
iv
iti
es
 a
n
d 
re
so
ur
ce
s 
-
 
Id
en
tif
ic
at
io
n,
 
de
sc
rip
tio
n 
an
d 
in
te
ro
pe
ra
bi
lit
y 
SBE19 Thessaloniki
IOP Conf. Series: Earth and Environmental Science 410 (2020) 012073
IOP Publishing
doi:10.1088/1755-1315/410/1/012073
9
G
er
m
an
y 
M
in
ist
ry
 
o
f t
ra
ns
po
rt 
an
d 
D
ig
ita
l 
in
fra
str
uc
tu
re
 
20
15
-
20
20
 
In
iti
at
iv
e 
 
B
IM
 w
ill
 b
e 
ap
pl
ie
d 
to
 a
ll 
ne
w
 p
ro
jec
ts
 o
f t
he
 F
ed
er
al
 M
in
ist
ry
 
o
f T
ra
ns
po
rt 
an
d 
D
ig
ita
l I
nf
ra
str
uc
tu
re
 fr
om
 2
02
0 
on
w
ar
ds
 
Th
e 
A
ss
oc
ia
tio
n 
of
 G
er
m
an
 E
ng
in
ee
rs
 
20
14
 –
 
to
 d
at
e 
St
an
da
rd
 
 
Th
e 
V
D
I 2
55
2 
se
rie
s o
f g
ui
de
lin
es
 c
ur
re
n
tly
 
in
cl
u
de
s 9
 g
ui
de
lin
es
, s
om
e 
o
f 
w
hi
ch
 a
re
 st
ill
 b
ei
ng
 p
re
pa
re
d:
 
Sp
ai
n 
M
in
ist
ry
 
o
f P
ub
lic
 W
or
ks
 
20
18
-
20
20
 
In
iti
at
iv
e 
 
Tr
an
sp
or
t a
n
d 
In
fra
str
uc
tu
re
 In
no
v
at
io
n 
Pl
an
, w
hi
ch
 a
na
ly
se
s t
he
 u
se
 o
f B
IM
 
in
 a
irp
or
ts,
 
tr
ai
n 
sta
tio
ns
, p
or
ts 
an
d 
lin
ea
r 
in
fra
str
uc
tu
re
 a
nd
 in
cl
ud
es
 a
 s
er
ie
s 
o
f p
ilo
t p
ro
jec
ts.
 
 
es
B
IM
 S
pa
ni
sh
 C
om
m
iss
io
n 
20
15
 
In
iti
at
iv
e 
 
ro
ad
m
ap
 fo
r t
he
 B
IM
 m
et
ho
do
lo
gy
 
im
pl
em
en
ta
tio
n 
es
ta
bl
ish
ed
 
 
F
ro
m
 2
0
1
8
, 
B
IM
 i
s 
m
an
d
at
o
ry
 i
n
 p
u
b
li
c 
in
fr
as
tr
u
ct
u
re
 f
ac
il
it
ie
s 
o
v
er
 2
M
€
 
bu
ild
in
gS
M
A
RT
  
20
14
 
St
an
da
rd
s 
 
U
BI
M
 g
ui
de
lin
es
: 
13
 d
oc
um
en
ts 
th
at
 te
st
 
th
e 
us
e 
o
f B
IM
 in
 
di
ffe
re
n
t f
ie
ld
s 
Cz
ec
h 
R
ep
ub
lic
 
M
in
ist
ry
 
o
f I
nd
us
tr
y 
an
d 
Tr
ad
e 
20
18
-
20
27
 
In
iti
at
iv
e 
 
B
IM
 S
ch
ed
ul
e 
fo
r 
th
e 
ph
as
in
g 
in
 
o
f B
IM
 
in
 
th
e 
ye
ar
s 2
01
8-
20
27
.
 
In
 2
02
2,
 it
 is
 
pl
an
ne
d 
to
 im
po
se
 th
e o
bl
ig
at
io
n 
of
 B
IM
 fo
r p
ub
lic
 p
ro
cu
re
m
en
t o
v
er
-
ca
pa
ci
ty
 
pu
bl
ic
 w
or
ks
 c
on
tra
ct
s 
U
ni
te
d 
K
in
gd
om
 
B
rit
ish
 S
ta
nd
ar
ds
 In
sti
tu
tio
n 
(B
SI
) 
20
13
-
20
15
 
St
an
da
rd
 
 
PA
S 
11
92
 fr
am
ew
o
rk
: s
er
ie
s 
of
 P
A
S 
do
cu
m
en
ts 
se
t o
ut
 th
e 
re
qu
ire
m
en
ts
 fo
r 
ac
hi
ev
in
g 
BI
M
 
Le
ve
l 2
 
20
11
-
20
15
 
St
an
da
rd
s 
 
B
S 
85
41
se
rie
s o
f d
oc
um
en
ts 
pr
ov
id
es
 a
 r
an
ge
 
o
f s
ta
nd
ar
ds
 fo
r l
ib
ra
ry
 
o
bje
cts
 
fo
r a
rc
hi
te
ct
ur
e,
 e
n
gi
n
ee
rin
g 
an
d 
co
ns
tru
ct
io
n:
 
U
K
 G
ov
er
nm
en
t 
20
11
-
20
15
 
In
iti
at
iv
e 
 
fir
st 
G
ov
er
nm
en
t C
on
str
uc
tio
n 
St
ra
te
gy
 
 
M
od
el
-b
as
ed
 B
IM
 (l
ev
el 
2) 
m
an
da
te
d 
o
n
 a
ll 
pu
bl
ic
 se
ct
or
 
pr
oje
cts
 
sin
ce
 2
01
6.
 
Co
ns
tru
ct
io
n 
Pr
oje
ct 
Inf
orm
ati
on
 C
om
mi
tte
e 
(C
PI
C)
 
20
13
/2
0
14
 
St
an
da
rd
 
 
U
ni
cl
as
s 
20
15
: 
a 
u
n
ifi
ed
 c
la
ss
ifi
ca
tio
n 
sy
st
em
 f
or
 a
ll 
se
ct
or
s 
o
f 
th
e 
U
K
 
co
n
st
ru
ct
io
n 
in
du
str
y 
Ca
bi
ne
t O
ffi
ce
 
20
12
 
In
iti
at
iv
e 
 
G
ov
er
nm
en
t 
So
ft 
La
nd
in
gs
 
(G
SL
) 
po
lic
y 
m
an
da
te
d 
in
 2
01
6 
al
on
gs
id
e 
G
ov
er
nm
en
t c
on
str
uc
tio
n 
str
at
eg
y 
 
CI
C 
20
13
 
St
an
da
rd
 
 
O
ut
lin
e 
Sc
op
e 
of
 
Se
rv
ic
es
 fo
r t
he
 R
ol
e 
of
 
In
fo
rm
at
io
n 
M
an
ag
em
en
t v
1 
 
B
ui
ld
in
g 
In
fo
rm
at
io
n 
M
od
el
 (B
IM
) P
rot
oc
ol 
v1
 
  
B
es
t P
ra
ct
ic
e 
G
ui
de
 fo
r P
ro
fe
ss
io
na
l I
nd
em
n
ity
 
In
su
ra
n
ce
 W
he
n 
U
sin
g 
BI
M
s 
v
1 
A
EC
 
20
13
 
St
an
da
rd
 
 
B
IM
 P
ro
to
co
l v
2 
fo
r G
ra
ph
iso
ft 
A
rc
hi
CA
D
 v
1 
20
12
 
St
an
da
rd
 
 
B
IM
 P
ro
to
co
l v
2 
fo
r B
en
tle
y 
A
EC
O
sim
 B
ui
ld
in
g 
D
es
ig
ne
r v
2 
 
B
IM
 P
ro
to
co
l v
2 
fo
r A
ut
od
es
k 
Re
v
it 
v2
 
 
B
IM
 P
ro
to
co
l v
2 
20
09
 
St
an
da
rd
 
 
B
IM
 S
ta
nd
ar
d 
v1
.0
 
D
en
m
ar
k 
cu
n
ec
o
 
20
14
 
St
an
da
rd
 
 
CC
S 
(cu
ne
co
 
cl
as
sif
ic
at
io
n 
sy
st
em
) D
an
ish
 co
ns
tru
cti
on
 
cl
as
sif
ic
at
io
n 
D
an
ish
 p
ar
lia
m
en
t 
20
13
 
In
iti
at
iv
e 
 
es
ta
bl
ish
ed
 o
pe
n
 B
IM
 a
s m
an
da
to
ry
 
in
 st
at
e,
 re
gi
on
al
, m
u
n
ic
ip
al
ity
,
 
an
d 
so
ci
al
 
ho
us
in
g 
pr
oje
cts
 
w
ith
 a
 p
ric
e 
of
 
o
v
er
 2
.7
 
m
ill
io
n 
eu
ro
 
M
in
ist
ry
 
o
f C
lim
at
e,
 E
ne
rg
y 
an
d 
Bu
ild
in
gs
 
20
07
 
In
iti
at
iv
e 
 
D
an
ish
 st
at
e 
cl
ie
nt
s r
eq
ui
re
d 
to
 em
pl
oy
 
B
IM
 fo
r t
he
ir 
m
ajo
r p
ro
jec
ts 
SBE19 Thessaloniki
IOP Conf. Series: Earth and Environmental Science 410 (2020) 012073
IOP Publishing
doi:10.1088/1755-1315/410/1/012073
10
References 
[1] Habibi, S. (2017). The promise of BIM for improving building performance. Energy and Buildings, 
153, 525-548. 
[2] Panteli, C., Kylili, A., Stasiuliene, L., Seduikyte, L., & Fokaides, P. A. (2018). A framework for 
building overhang design using Building Information Modeling and Life Cycle Assessment. Journal 
of Building Engineering, 20, 248-255. 
[3] ISO/TC 59: Buildings and civil engineering works. Available from: https://www.iso.org/ 
[4] CEN/TC 442: Building Information Modelling (BIM). Available from: https://www.din.de 
[5] NA 005-01-39 AA: BIM - Building Information Modeling (national mirror committee ISO/TC 
59/SC 13 - CEN/TC 442). Available from: https://www.din.de 
[6] VDI 2552: Building Information Modeling (BIM). Available from: https://www.vdi.de 
[7] IFC: Industry Foundation Classes. Available from: https://www.buildingsmart.org/ 
[8] ISO 16739-1:2018 Industry Foundation Classes (IFC) for data sharing in the construction and 
facility management industries -- Part 1: Data schema, Available from: https://www.iso.org 
[9] BIM Loket, Available from: https://www.bimloket.nl/ 
[10] BIM Maturity, Best Practices and Trends in the Netherlands, 
https://www.aproplan.com/blog/construction-collaboration/bim-maturity-best-practices-trends-
netherlands, last access 19.03.2019 
[11] CTN 41/SC 13 – Organization of information models about building construction and civil 
engineering works, available from: https://www.en.une.org/ 
[12] ÖNORMs 6241, https://www.austrian-standards.at/infopedia-themencenter/infopedia-
artikel/building-information-modeling-bim/, last access 19.03.2019 
[13] ÖNORM A 6241-1 "Technical drawings for construction - Part 1: CAD data structure and 
Building Information Modeling (BIM) - Level 2", available from: https://www.austrian-standards.at 
[14] ÖNORM A 6240-4 "Technical drawings for the construction industry - Part 4: Digital 
documentation", available from: https://www.austrian-standards.at 
[15] ÖNORM A 6241-2 Digital Building Documentation - Part 2: Building Information Modeling 
(BIM) - Level 3, available from: https://www.austrian-standards.at 
[16] PAS 1192 series of standards, available from: https://www.bsigroup.com/ 
[17] Will ISO 19650 replace BS1192?, https://rebim.io/goodbye-bs1192-hello-iso19650/, last 
access: 19.03.2019 
[18] BS 1192-4:2014: Collaborative production of information. Fulfilling employer’s information 
exchange requirements using COBie. Code of practice, available from: https://shop.bsigroup.com 
[19] Galić, M., Venkrbec, V., Chmelik, F., Feine, I., Pučko, Z., & Klanšek, U. (2017). Survey of 
accomplishments in BIM implementation in Croatia, the Czech Republic, Germany, and Slovenia. 
E-GFOS, 8(15), 23-35. 
[20] Bringing together national efforts into a common and aligned European approach to develop 
a world-class digital construction sector, http://www.eubim.eu/, last access 27.03.2019 
[21] EU BIM Task group: Handbook for the introduction of Building Information Modelling by 
the European Public Sector, available from: http://www.eubim.eu/ 
[22] Plan Transition Numérique dans le Bâtiment: Available from: http://www.batiment-
numerique.fr/ 
[23] Global BIM Standards: Is Your Country Next?, 
https://constructible.trimble.com/construction-industry/global-bim-standards-is-your-country-next, 
last access 05.04.2018 
[24] BIM adoption and implementation around the world: Initiatives by major nations, 
https://www.geospatialworld.net/blogs/bim-adoption-around-the-world/, last access: 19.03.2019 
[25] Julien Denormandie presents the BIM 2022 plan to materialize the digital transformation in 
construction, https://www.bimcommunity.com/news/load/1028/julien-denormandie-presents-the-
bim-2022-plan-to-materialize-the-digital-transformation-in-construction, last access: 19.03.2019 
[26] Wong, A. K. D., Wong, F. K., & Nadeem, A. (2009, October). Comparative roles of major 
stakeholders for the implementation of BIM in various countries. In Proceedings of the International 
SBE19 Thessaloniki
IOP Conf. Series: Earth and Environmental Science 410 (2020) 012073
IOP Publishing
doi:10.1088/1755-1315/410/1/012073
11
Conference on Changing Roles: New Roles, New Challenges, Noordwijk Aan Zee, The Netherlands 
(pp. 5-9). 
[27] Common BIM Requirements 2012, https://buildingsmart.fi/en/common-bim-requirements-
2012/, last access: 19.03.2019 
[28] Edirisinghe, R., & London, K. (2015). Comparative analysis of international and national level 
BIM standardization efforts and BIM adoption. In Proceedings of the 32nd CIB W78 Conference, 
Eindhoven, The Netherlands. 
[29] Common InfraBIM Requirements YIV 2015, https://buildingsmart.fi/en/infrabim-
en/common-infrabim-requirements-yiv-2015/, last access: 19.03.2019 
[30] Finnish Building Classification System , 
https://www.rakennustieto.fi/index/english/productsandservices/finnishbuildingclassificationsyste
m.html, last access: 19.03.2019 
[31] Swedish Transport Administration ready for BIM, https://www.novapoint.com/swedish-
transport-administration-ready-bim-0, last access: 19.03.2019 
[32] Cheng, J. C., & Lu, Q. (2015). A review of the efforts and roles of the public sector for BIM 
adoption worldwide. Journal of Information Technology in Construction (ITcon), 20(27), 442-478. 
[33] About BIM Alliance, https://www.bimalliance.se/om-oss/in-english/, last access: 19.03.2019 
[34] About CoClass, https://coclass.byggtjanst.se/sv/loggain?ReturnUrl=%2f, last access: 
19.03.2019 
[35] ISO 22263:2008 Organization of information about construction works -- Framework for 
management of project information 
[36] ISO/TS 12911:2012 Framework for building information modelling (BIM) guidance 
[37] ISO 16354:2013 Guidelines for knowledge libraries and object libraries 
[38] ISO 16757-1:2015 Data structures for electronic product catalogues for building services -- 
Part 1: Concepts, architecture and model 
[39] ISO 12006-2:2015 Building construction -- Organization of information about construction 
works -- Part 2: Framework for classification 
[40] ISO 16757-2:2016 Data structures for electronic product catalogues for building services -- 
Part 2: Geometry 
[41] ISO 12006-3:2007 Building construction -- Organization of information about construction 
works -- Part 3: Framework for object-oriented information 
[42] ISO 29481-2:2012 Building information models -- Information delivery manual -- Part 2: 
Interaction framework 
[43] ISO 29481-1:2016 Building information models -- Information delivery manual -- Part 1: 
Methodology and format 
[44] ISO 19650-1:2018 Organization and digitization of information about buildings and civil 
engineering works, including building information modelling (BIM) -- Information management 
using building information modelling -- Part 1: Concepts and principles 
[45] ISO 19650-2:2018 Organization and digitization of information about buildings and civil 
engineering works, including building information modelling (BIM) -- Information management 
using building information modelling -- Part 2: Delivery phase of the assets 
[46] BIM adoption around the world: how good are we? 
https://www.geospatialworld.net/article/bim-adoption-around-the-world-how-good-are-we/, last 
access: 19.03.2019 
[47] BIM Maturity, Best Practices and Trends in the Netherlands, 
https://www.aproplan.com/blog/construction-collaboration/bim-maturity-best-practices-trends-
netherlands, last access: 19.03.2019 
[48] Ministerial Decree number 560 of 01/12/2017, http://www.mit.gov.it/normativa/decreto-
ministeriale-numero-560-del-01122017, last access: 19.03.2019 
[49] Italy takes a firm stance in BIM implementation, issuing a decree to make it mandatory in 
2019, https://cobuilder.com/en/bim-in-italy/, last access: 19.03.2019 
SBE19 Thessaloniki
IOP Conf. Series: Earth and Environmental Science 410 (2020) 012073
IOP Publishing
doi:10.1088/1755-1315/410/1/012073
12
[50] BIM in Europe: Germany’s public plan for 2015/2020 and pilot projects for roads and 
railways, http://biblus.accasoftware.com/en/bim-in-europe-germanys-public-plan-for-2015-2020-
and-pilot-projects-for-roads-and-railways/, last access: 19.03.2019 
[51] The es.Bim commission, https://www.esbim.es/en/es-bim/la-comision/, last access: 
19.03.2019 
[52] 2018 is a key year for implementing BIM in Spain, http://www.construtec.ifema.es/en/2018-
key-bim-spain/, last access: 19.03.2019 
[53] The implementation of BIM in Spain: Past, Present and Future, 
https://www.bimcommunity.com/news/load/920/the-implementation-of-bim-in-spain-past-
present-and-future, last access: 19.03.2019 
[54] Concept of introducing the BIM method in the Czech Republic, 
https://www.mpo.cz/en/construction-and-raw-materials/bim/concept-of-introducing-the-bim-
method-in-the-czech-republic---233659/, last access: 19.03.2019 
[55] Galić, M., Venkrbec, V., Chmelik, F., Feine, I., Pučko, Z., & Klanšek, U. (2017). Survey of 
accomplishments in BIM implementation in Croatia, the Czech Republic, Germany, and Slovenia. 
E-GFOS, 8(15), 23-35. 
[56] Government Construction Strategy: 2016-2020, 
https://www.gov.uk/government/publications/government-construction-strategy-2016-2020, last 
access: 19.03.2019 
[57] Government Soft Landings in the BIM environment, https://www.pbctoday.co.uk/news/bim-
news/government-soft-landings-in-the-bim-environment/14025/, last access: 19.03.2019 
[58] Uniclass 2015, https://www.cpic.org.uk/uniclass, last access: 19.03.2019 
[59] cuneco – centre for productivity in construction, http://cuneco.dk/english, last access: 
19.03.2019  
[60] Building information modeling, 
http://research.omicsgroup.org/index.php/Building_information_modeling, last access: 19.03.2019  
[61] Statsbygg BIM Manual 1.2.1 - Statsbygg Building Information Modelling Manual Version 
1.2.1 (SBM1.2.1) 
[62] Norwegian Home Builders Association - BIM-manual, 
https://www.scribd.com/document/277349160/Norwegian-Home-Builders-Association-BIM-
manual, last access: 19.03.2019 
